The representation of knowledge is a process widely used in education for its potential to generate deep learning, metacognition, and also in mapping the student's cognitive structure while developing a broad spectrum of thinking skills. Notwithstanding the abovementioned benefits, the development and evolution of new digital ecologies of learning is still an unexplored field for knowledge representation systems. As part of a larger study, this article shows the process and results of a systematic review of literature on knowledge representation systems, with the purpose of identifying the foundations and main applicable instruments of digital educational environments. Among the most representative findings of this review is that despite the existence of a large number of educational experiences that have incorporated both physical and digital knowledge representation tools, their use has been restricted almost entirely to the understanding of concepts and the assessment of learning in non-collaborative environments. These findings suggest the relevance of studying the representation of knowledge in digital collaborative contexts that facilitate the development of thinking skills for the digital age, and the need for co-creation and transformation of knowledge. Together these suggest a new perspective on knowledge representation for digital ecologies of learning.
Introduction
In opposition to the implicit and unconscious knowledge approach formerly described, the representation discussed in this article refers to the formal representation of explicit knowledge, that is, all that which relies on human language and the instruments created by humankind to transmit it, to produce it and to visualise it through instruments and processes of institutionalised learning that usually happen at school. These learning processes are given, as explained by Rodriguez (2012) and Richland and Hansen (2013) in four ways: learning by memory, learning by deduction, learning by induction, and learning by analogy. Thus, the process of knowledge acquisition seems to be strongly related to how people use knowledge representation instruments (KRIs) that serve to memorise, deduce, induce, and establish analogies. This approach seeks to recognise that human knowledge is not limited to those things we learn in school, but instead, it takes place across areas and stages of human experience and development. It is well known that "human experts not only rely on rule-based explicit (declarative) representations, but also on intuition and implicit (procedural) knowledge" (Balke & Mainzer, 2005, p. 588) .
Therefore, the representation of knowledge as set forth by Whimbey, Lochhead, and Narode (2013) , is related to making evident the ways in which we acquire, store, and process information. This is called thinking aloud. In this way, representing knowledge implies the deployment of a set of thinking skills that make it possible to visualise that way of thinking, which is concretised through graphic instruments to represent a conceptual relationship which is called conceptual mapping (O'Donnell, Dansereau, & Hall, 2002) . This idea is confirmed by Hay, Kinchin, and Lygo-Baker (2008) , who pose that conceptual mapping makes learning visible to the extent that students can make explicit some conceptual mastery. In this perspective, studies such as Gog et al. (2009) , explain conceptual mapping, especially in the context of higher education, in which knowledge is expected to be produced rather than transmitted. This process activates regions of the brain associated with how we encode both lexical and syntactic information (Fedorenko, NietoCastanon, & Kanwisher, 2012; Goldberg, Perfetti, & Schneider, 2006) , and allows for dynamic thinking: "the participation of teachers and students in the processes of discovery" and generation of knowledge (Hay et al., 2008, p. 309) .
Hence, the visualisation of knowledge obtained with the use of the KRIs, makes possible "the development of the holistic understanding that words alone can´t convey, because the graphic form allows for representations of parts and all, in a way that is not available in the sequential structure of the text" (Adodo, 2013, p. 163) . It is worth noting that research on knowledge representation in the educational context is often framed in what some researchers call conceptual mapping. Under this name, KRIs such as knowledge maps, concept maps, mental maps, and Gowin´s V diagram are included. Concept mapping then uses tools and techniques that are used to assess the content and quality of cognitive structures (schemes) before and after an instructional intervention (Gog et al., 2009) . In this way, conceptual cartography is a powerful tool in the teaching and learning processes, since "it can be used to transform abstract knowledge and understanding into concrete visual representations that can be compared and measured" (Hay et al., 2008, p. 295) .
It is noteworthy that while, the representation of knowledge and its instruments are widely discussed in the literature, an initial exploration associating that subject with digital learning environments, such as elearning, MOOC, social network usage, or personal learning environments (PLE) (Figure 1 ), shows the existence of a research gap, which should become a very interesting space in which to undertake educational research processes.
Figure 1. Knowledge representation + digital environments in Scopus
The representation of knowledge is key in the current processes of teaching and learning because it favours the formation of thinking skills and promotes educational practices based on deep and meaningful learning. Because information and communication technologies determine in part the development of the resources that are used today for the development of KRIs in education, it is pertinent to carry out a literature review on the use of such instruments in the educational field in order to explore their potential use in digital environments. This is especially related to the development of thinking skills appropriate to twenty-first century educational scenarios.
Method
The review process was designed taking into account the phases recommended by Ke (2009) , from which a review protocol was developed that covered the following processes: determining the review´s purpose, defining inclusion/exclusion criteria, initial searching, abstracting, reading in depth, data analysis, interpretation, and discussion of results. The synthesis of the process is shown in Figure 2 .
Determining review´s purpose
A first key process of a literature review has to do with establishing an approach that allows it to be effectively and orderly addressed, mainly through the formulation of guiding questions (Hall, Beecham, Bowes, Gray, & Counsell, 2012) . For this purpose, four guiding questions were drawn up:
1. What are the instruments of knowledge representation mostly used in education? 2. What are the educational activities and processes in which the instruments of knowledge representation are used? 3. Which learning theories guide the use and conception of the instruments of representation of knowledge in those activities and processes? 4. What thinking skills are promoted or developed through the instruments of knowledge representation?
Figure 2. Review method

Defining inclusion/exclusion criteria
In the second phase of the literature review, inclusion and exclusion criteria were determined as described in Table 1 . 
Initial searching
This phase was divided into three processes, the first of which consisted in the selection of the searching databases. Taking into account the multidisciplinary nature of the review topic, it was considered pertinent to select three major data bases that covered research papers in peer-reviewed high impact factor journals in Spanish and English: ISI Web of knowledge, Scopus and Scielo. The second process was the application of searching keywords as follows: "knowledge representation", "knowledge modeling", or "knowledge mapping" both in Spanish and English. Finally, a filtering process was applied by knowledge area, type of documents and period of time. This initial searching returned 30,642 results.
Abstracting
From total results, an abstracts analysis was carried out and, based on the application of the inclusion criteria, 200 documents were preselected. To determine the amount of documents to be read in depth later, it was proposed as appropriate to take twice the average of the production of texts in each selected period of time, which yielded 50% (n=100) of the preselected documents. The number of documents that were to be read in depth for each database in the 4 decades covered by the review (1980 to 2017) was determined by means of a percentage distribution analysis. (Table 2 ) 
Reading in depth
The 100 documents selected were finally read in depth. Key ideas related to one of the four guiding questions were extracted. These key ideas were entered into a shared database so that at least two members of the research team had access to the data so that they could then do an inter-rater validation. The key ideas encountered underwent a process of homologation, unification, and grouping, which later allowed the construction of emerging categories of analysis. The validation of these categories was performed using the Cohen's Kappa coefficient, which obtained a result of K = 0.64, which corresponds to an acceptable interrater valuation of reliability (Vieira, Kaymak, & Sousa, 2010 ). An additional element of information reliability was measured from the quality of its sources. Table 3 shows the detail of the top 10 journals that showed the highest frequencies of occurrence of key ideas associated with the representation of knowledge. It should be mentioned that the average number of journals per journal is low (1.24), so it means that there is a fairly homogeneous distribution of publications that have addressed the representation of knowledge from the perspective of educational research.
Data analysis
The categories of analysis that were used for the literature review corresponded to the four guiding questions. From the above, and based on identified key ideas, the emergent categories were formulated as shown below:
1. What are the KRIs mostly used in education? Categories: conceptual maps, knowledge maps, mindmapping, Gowin's V diagrams, cross-modal maps, argumentative maps, tree diagrams. 2. What are the educational activities and processes in which KRIs are used?
Categories: concept representation, decision making, learning to learn, problem solving, organise information/ideas, promoting learning, developing information systems, assessment of learning, improve reading, comprehension, analyse cognitive styles. 3. What learning theories guide the use KRIs?
Categories: constructivism, behaviorism, connectivism, other learning theory. 4. What thinking skills are promoted or developed through KRIs?
Categories: remember, understand, apply, analyse, evaluate, create.
Interpretation
In order to analyse the results, a simple statistical analysis was conducted in which processes of frequency analysis and co-occurrences were carried out, and the most prominent concepts were identified within the global set of results. The interpretation of the results was generated in accordance with the guiding question and the emerging categories mentioned previously. A more qualitative process was undertaken based on the comparison of text segments extracted from the selected articles. In those segments we sought repeated ideas and issues associated with such ideas or patterns of information that might be relevant to the purpose of the review.
Discussion of results
This last process had to do with the identification of the implications and relevance of the results in relation to the area of knowledge within which the object of study of this review is located. In addition, possible spaces for future research in this area were addressed and the limitations of this revision were established as an educational research process.
Results
The data analysis raised a total of 324 key ideas related to the representation of knowledge, with 720 instances of frequency. Table 4 shows the top 30 key ideas, their frequency, and percentage of representativeness within the total found data. A first issue to highlight among the results is related to educational contexts in which KRIs have been applied. In this sense, research on the use of KRIs in education indicates that these instruments have been used extensively in all educational levels ranging from primary basic education (McLay & Brown, 2003) , to secondary education (Ciullo, Falcomata, Pfannenstiel, & Billingsley, 2015; Defranco, Jablokow, Bilen, & Gordon, 2012; Guimarães, Chambel, & Bidarra, 2000; Jacobs-Lawson & Hershey, 2002) , and to higher education (Adodo, 2013; Chang, Sung, & Chen, 2002; Davies, 2011; Tseng, Chang, Lou, Tan, & Chiu, 2012) . Many studies describe the use of KRIs in contexts that go beyond formal education. Some of these studies, for example, have to do with decision making in aspects such as integrated water management (Kolkman, Kok, & van der Veen, 2005) or knowledge management processes (Gordon, 2000) . There are even several examples of using KRIs in the business context (Driessen, Huijsen, & Grootveld, 2007) , where they are usually used in decision-making educational processes in organisations such as marketing (Jahan & Hamilton, 2017) . In all these cases, knowledge is understood as a value of modern organisations, where it is usually classified as the most important asset. Finally, it is important to mention the notable absence of studies on knowledge representation within highly informatised, digital, flexible, and networked educational contexts such as MOOCs, in which there are vast opportunities to apply learning analytics as an integral part of the representation systems of knowledge. Figure 3 shows the percentages of use of KRIs that are most applied in education. These instruments refer to conceptual maps, Gowin´s V diagrams, mind maps, knowledge maps, tree diagrams, and other types of schemes used in the visual representation of concepts, ideas, processes, and events.
Most used knowledge representation instruments
Figure 3. Most used KRIs in education
The results indicate that there is a variety of knowledge representation tools ranging from concept maps to tree-diagrams, usually applied in decision making processes. Conceptual maps however, remain the most well-known, studied and used KRIs in the context of educational research. As shown in Figure 3 , there are studies where only conceptual maps are reported, as well as studies reporting the use of these in conjunction with other KRIs, so there is a total of 83.78% of occurrence frequency in research reflecting the use of concept maps as KRIs in the context of educational research.
On the other hand, mind maps (16.22%) double the use of knowledge maps and Gowin´s V diagrams (each with 8.11%). The least used KRIs are tree-diagrams (2.70%) and other KRIs that do not receive a specific denomination but are treated only as graphics (Seufert, 2003) . It is noteworthy that several of the studies considered refer to both the concept maps and the mind maps, defining them as tools of interesting visual representation used to show a conceptual relation, hence, in several studies, the differences between the two are not exactly detailed, and they are referred to indistinctly as knowledge maps (Fionda, Gutierrez, & Pirrò, 2016; Guimarães et al., 2000) . This suggests one more reason to think about conceptual maps as the most widespread used KRIs in the processes of knowledge representation. Adodo (2013) states:
Mind-mapping is a method that can be used to visualize the structure of knowledge, expressed in the maps is mostly semantic; concept maps are sometimes called semantic networks. Often it is claimed that concept mapping bears a similarity to the structure of longterm memory. Visual symbols are quickly and easily recognized and this can be demonstrated by considering the large amount of logos, maps, arrows, road signs and icons that most of us can recall with little effort. (p. 163)
Educational activities and processes using KRIs
Results showed that there are at least 10 different types of educational activities in which KRIs are used consistently. The results from a descriptive statistical analysis can be seen in Figure 4 .
Figure 4. Use of KRIs
By doing an exercise of categorisation of the activities in which KRIs are used, four types of educational processes could be considered: (1) teaching, (2) organisation of information, (3) assessment, and (4) management. Table 5 establishes a relationship between educational processes and activities in which KRIs are used. It is interesting to mention that although from the perspective of educational processes, the greatest use of KRIs is reported concerning evaluation, whether focused on assessment of learning (Jacobs-Lawson & Hershey, 2002) or on the determination of students' cognitive styles (Correia, 2012; Jablokow, Defranco, Richmond, Piovoso, & Bilén, 2015) , from a concrete activity approach, its use focuses mainly on the representation of concepts, which is consistent with the considerations of Novak and Cañas (2006) .
Pedagogical foundation of KRI´s use on educational processes
While behaviourism and constructivism are pointed out as learning theories that give psycho-cognitive support to the use of KRIs in education, it is striking that more than 50% of studies do not report relying on any particular learning theory. Among those who report this data (approximately 1 in 20), 40.54% affirm that they rely on constructivist learning theory. From a pedagogical perspective, it is interesting to mention that since connectivism or networked learning are part of the most relevant growing educational trends in the twenty-first century context, its presence as a pedagogical foundation associated with the use of KRIs is practically null.
Knowledge representation and thinking skills
The analysis of data for this category was based on the revised version of Bloom's taxonomy for the digital age (Churches, 2008; Krathwohl, 2002; Skiba, 2013) . As it is shown in Figure 5 , this revised taxonomy establishes six thinking skills (remember, understand, apply, analyse, evaluate and create), arranged in a way that alludes to three processes: acquisition, deepening, and creation of knowledge. These skills can also be analysed at 2 levels: those that refer to low order thinking skills (LOTS) and those that refer to high order thinking skills (HOTS).
Figure 5. Bloom's taxonomy for the digital age
As can be seen in Table 6 , the most prevalent thinking skill to develop through the use of KRIs is understand (48.65%), followed by evaluate (24.32), apply (13.51%), remember (10.81%), and create (2.70%), with analyse last (0%). This is consistent with the data shown in Table 5 where the educational activity "assessment of learning", and the "assessment process" are the elements with the highest value. These results show that the use of KRIs in education is significantly inclined towards the development of low level thinking skills, remember and understand, which together total 59%, indicating an instrumental use of KRIs. On the other hand, it is also observed a significant use of KRIs as resources to support assessment and not as resources to support meta-evaluation processes, which again indicates the instrumental use of these means.
Discussion and concluding remarks
From the results shown in Tables 5 and 6 , and in Figure 5 , it can be affirmed that the uses of the KRIs are currently oriented to:
i.
Teaching processes based on activities such as organising information and representing concepts, which point to the development of thinking skills of remember and understand, which are part of the knowledge acquisition process.
ii. Processes of organisation of information from activities such as representing concepts, which are oriented to the development of the skills of remember and understand, which are part of the process of knowledge acquisition. iii.
Evaluation processes from activities such as learning to learn and evaluate learning, which are oriented to the development of the skill of evaluate, which is part of the process of knowledge creation.
iv.
Process management processes based on activities such as making decisions and solving problems, which are oriented to the development of apply and create skills, which are part of the process of deepening and creating knowledge.
The abovementioned statements are also explained in Table 7 . The results confirm the notion that KRIs are used in the educational field, mainly to support instructional processes through knowledge acquisition processes based on the use of tools such as conceptual maps (Ciullo et al., 2015 , Dexter & Hughes, 2011 , Novak, Gowin, & Johansen, 1983 Novak, 1998; O'Donnell et al., 2015; Rudell & Boile, 1989) . However, if it is accepted that knowledge acquisition processes differ from knowledge creation and evaluation processes, there is a lack of studies in which these are investigated simultaneously for the development of LOTS and HOTS when KRIs are used. On the other hand, the results reflect a less widespread use of KRIs in knowledge deepening processes that have relation with problem solving, decision making, and system development, pinpointing that the less used KRIs are tree diagrams and Gowin´s V diagrams. These results could reflect the orientation of both, previous and current educational practices, towards knowledge transfer processes where conceptual maps effectively constitute a powerful tool. Likewise, they could indicate the need to work with KRI in the educational field, focusing on knowledge transfer and application processes (one of the current problems of twenty-first century education). This suggests that KRIs should be used as resources for the development of deep learning practices that surpass the school's vision as a place in which knowledge is transmitted through a teachercentred approach, and place it in turn, as a resource that supports student learning development. This argument is completely aligned with the ideas of Valenzuela (2008) that affirm that deep learning is achieved when the student has the ability to express the relationships between the concepts and general and particular subjects of a discipline, as well as with others from other disciplines and those that affect the student's daily life.
In today's educational settings, students now have access to a wide range of opportunities and resources mediated by technology. However, these opportunities are not always contextualised and handled appropriately (either by the instructional agents or by the students themselves), resulting in poor design and/or implementation of the instructional process. Within these resources, KRIs continue to be instruments focused on a traditional vision of knowledge and continue to see students as consumers of content, the school as a social institution to transmit them and, therefore, the use that is given to KRIs privileges the transmission and not the creation of knowledge. Besides, the knowledge society defined by Drucker (2011) is strongly constructed from a knowledge perspective in the digital age. This condition requires not only to rethink what should guide the search for new knowledge, but also the way in which society in general, and the school, in particular, can design a system to reproduce and represent them in a way that allows capturing the complexity and dynamism of the changes that are taking place.
We argue that a convenient way to examine the challenges of knowledge representation today is to propose an analysis of the four questions that guide the development of this study, which were described in the section "Determining review's purpose". On the one hand, the analysis collects the findings that describe the studies on the use of KRIs, and on the other, it raises the possibilities of their future use, specifically in a context dominated by digital ecologies, as shown in Table 8 . The KRIs mentioned in the studies indicate the use of concept maps, mind maps, Venn diagrams, tree diagrams, etc. In general, these are KRIs that are used as graphic visualisation tools (usually in 2D) of the concepts and the relationship between concepts. These relationships, in most of the studies that were reviewed, are given a linguistic use, as they act as abstract mental representations that a speaker makes and that allow him/her to make use of language in both formal and informal contexts.
Although it has not been mentioned in the studies reviewed, the reported use of KRIs, as indicated above, suggests an understanding of the concept of knowledge, in which it is understood as the set of concepts of a discipline that can be represented as regularities (Gog et al., 2009) . Under this perspective, these regularities are then constructed under the influence of science and use mainly human language and school as a means of transmission and production.
If it is accepted that knowledge in the digital age is created anywhere at anytime, then there is a need to design and implement KRIs that denote the social nature of knowledge and its current forms of production and reproduction. This implies that these instruments have the capacity to collect and show the conditions under which knowledge is produced in the modern era. This will surely also mean that future KRIs do not necessarily have the form of 2D visualisation instruments but in multiple dimensions.
Among several conditions, future KRIs must, in turn, provide the necessary conditions for knowledge to be constructed and represented collaboratively (Rodríguez, Hudson, & Niblock, 2018) , distributed (Simpson & Du, 2004) and ubiquitous (Tahir, Haron, & Singh, 2018) .
What are the educational activities and processes in which the instruments of knowledge representation are used?
Four categories were identified that allude to educational processes in which KRIs are used: teaching, organisation of information, assessment and management.
Studies show that more than 50% of these processes are related to educational activities that point to the development of LOTS in which KRIs are used as linguistic resources that teachers use to support learning processes. The data indicate that about 25% of the investigations that report the use of KRIs do so to evaluate Authors such as Levy (2007) and Cobo (2016) point out that current knowledge occurs in different ways and conditions than those used in the past; These authors point to the transforming role in the digital society, of networking and of the social construction of knowledge. Therefore, we assume that the use of KRIs will exceed the linguistic function of current knowledge representation tools and will gradually become metalinguistic resources that demonstrate the ways in which we produce knowledge and how that knowledge is created with specific cultural, student learning. These studies also indicate that this evaluation is made from the perspective of teachers, who inquire about how students learn. However, studies point to the difficulty of establishing these same issues from the students' perspectives, so questions about how to learn to learn are still valid.
educational and social conditions. On the other hand, if it is recognised that in learning environments mediated by digital technologies students with high levels of autonomy, critical thinking and self-regulation are required, then the KRIs, can be suitable options to be used as resources for the representation of knowledge, but also as meta-evaluative and metacognitive resources.
In this context, the digital fingerprints produced by students in the digital interaction spaces and not only the formal representations of knowledge made through conceptual cartography, may eventually be part of a more complex system of knowledge representation instruments. The abovementioned claims lead us to suggest further studies that investigate whether the current ontologies of knowledge lead to knowledge ontologies based on the semantic web (Munir & Sheraz-Anjum, 2018; Stephan, Pascal, & Andreas, 2007) Which learning theories guide the use and conception of the instruments of representation of knowledge in those activities and processes? Not all of the reviewed studies mention a theory on which the use of KRIs in education is based. Those that mention it, point to behaviorism and constructivism as base theories.
Given the different understanding of the concept of knowledge that the digital society implies, the theories of learning in which collaborative, distributed and ubiquitous KRIs are used should emerge and adapt to new theories of learning for the digital age. Some of the principles on which these adapted theories are based, will surely find in the connectivism, a more appropriate theory of learning (Goldie, 2016) . However, recognising that the representation of knowledge will be strongly mediated by digital technologies and by the social nature of knowledge, new theories that integrate holistically these new realities of the production and representation of knowledge should emerge. These theories should help to describe the roles and functions of educational agents in the learning process. What thinking skills are promoted or developed through the instruments of knowledge representation?
Studies report the use of KRIs related to all thinking skills, both at the level of LOTS and HOTS. However, the literature review allowed us to observe that the use of KRIs is done most of the time pointing to the development of one of these levels, but not of the two at the same time. This also applies to activities related to thinking skills as shown by studies such as those by Driessen et al. (2007) and Kolkman et The representation of knowledge continues to be a determining factor in current teaching and learning processes, however, the studies say little about the use of KRIs in the formation of thinking skills based on educational practices based on the principles of the new digital ecologies. Studies have been conducted on the use of KRIs in education such as those of Novak (1990a Novak ( , 1990b Novak ( , 1998 Hay et al. (2008) , Hegazy, Ali, and Abdel-Monem (2011) . However, the phenomenon of KRIs must be further studied in aspects such as representation in processes of digital, ubiquitous and collaborative construction of knowledge and its impact on the simultaneous development of thinking skills in the digital age (Krathwohl, 2002) .
Although studies indicate that there is a percentage of the results related to the development of high level thinking skills (i.e., evaluate), a part of them is not linked to the development of such skills in students but in teachers as evaluating agents; that is, there is a sort of inversion of the use of KRIs. On the other hand, as van Laar, van Deursen, van Dijk, and de Haan (2017) mentions, the context of twenty-first century society requires the development of special skills in students, some of them referred to them as soft skills (Bell, 2010) . In this sense, digital environments present an additional challenge for the development of such skills as collaboration, critical thinking, creativity, and communication, which must find an adequate response by a system of knowledge representation intentionally developed for the complex ecology of the digital learning environments.
Moreover, research on the representation of knowledge, despite being related to issues such as learning, do not detail or describe the learning theories on which their studies are based. This may be due to the fact that, they reinforced the idea that the representation of knowledge is strongly intricate with constructivist learning theories, giving such pedagogical support by default (Novak, 1988; Novak & Cañas, 2006; 1984) . Notwithstanding the above, it also indicates the lack of pedagogical theories and models on which to support the development of knowledge representation processes within an area that increasingly involves the use of computer programs and that rely on complex themes such as data mining, large-scale data management, and artificial intelligence. In this context, topics such as MOOCs, learning analytics and the extensive educational use of social networks represent a very interesting field of research to examine the usefulness of target knowledge representation systems and instruments.
The aforementioned considerations have effects both on policy-making and for educational practices. This is especially relevant for addressing the field of teaching, as the new digital environments do require new ways (with new protocols and rules of evaluation and monitoring) to identify the knowledge that is often hidden in the digital fingerprints of those who often participate in informal learning experiences, or of those who make use of alternative digital spaces to the ones used in traditional educational systems. In this regard, Seufert (2003, p. 1) notes that "the manipulation of two different formats of representation supports two different ways of penetrating the same learning content and can have synergistic effects on the construction of coherent structures of knowledge." This confirms Sowa's assumptions (2014) concerning the representation of knowledge occurring through different levels such as linguistic and metalinguistic. Perhaps, the formats referred by Seufert (2003) have to do with addressing KRIs through other interfaces, enriched by more than one individual (as it happens in social networks), thus provoking the possibility of understanding and constructing a concept from its metalinguistic dimension.
In this context, it is worth noting that the reviewed research provide added value in terms of the educational use of knowledge representation processes. However, considering the current state of research and the role they play today (Lévy, 2007) , it becomes interesting to inquire about how processes such as writing, reading, generating and representing knowledge in a digital society are been modified as a product of the influx of technologies such as artificial intelligence. It is worth examining the new forms of interaction and communication that involve, for example, different ways of relating to information, different ways of generating and representing knowledge and different ways of understanding learning, perhaps towards a more collaborative, more open, more networked perspective (Cobo, 2016) , and through intelligent instruments that record and save our experiences and people's learning trajectories (Cuesta & Buitrago, 2017) .
If so many years ago Ausubel (1963) spoke of the importance of experience and prior knowledge in the generation of new knowledge, why not then think that such knowledge, in today's digital environments would be available and visible permanently through KRIs so that they become techno-cognitive devices, able to periodically store our digital fingerprints and learning paths and with this, they allow to unveil the knowledge that we acquire or construct?
